1. Notation. Throughout the present paper i will be the imaginary number such that i 2 = −1, ζ n will stand for e 2πi/n , n ∈ N, and ζ 3 will often be denoted as ω. For a real number field Q( √ m), m ∈ N, ε m will denote its fundamental unit. For a ring R, R × will be the multiplicative group of its units. For a number field F we shall denote by R F its ring of integers and N F (·) will denote the absolute norm function. If F /F is a Galois extension of number fields, G(F /F ) will be the associated Galois group and if furthermore F /F is abelian and p is a prime ideal of F , we shall denote by F |F p the Artin symbol for p. For a Galois number field extension F /F and a prime p of F , spl p (F /F ) will be the splitting field of p in F /F . Moreover, we shall denote by f p (F /F ) the common inertia degree of all primes of F over p in F /F and for simplicity, when F = Q, we set f p (F ) = f pZ (F /Q), spl p (F ) = spl pZ (F /Q). If F is a number field, p a prime ideal of R F , α ∈ R F and n ∈ N such that p αn, ζ n ∈ F then α p n = 1 if and only if α ≡ x n (mod p) is soluble in R F .
For the case n = 2 we shall omit the subscript n. Let D be a square-free negative integer with D ≡ 0, 1 (mod 4). We write D = f 2 D 0 , where D 0 is the fundamental discriminant and f ∈ N. We denote by H(D) the class group of all primitive positive definite quadratic forms of discriminant D and by (D) (or simply ) its order. Let k = Q( √ D 0 ). Then k(D) will denote the ring class field of k modulo f . By class field theory, the Artin symbol gives isomorphisms
where I k (f ) is the group of all ideals of k which are prime to f and P k,Z (f ) is its subgroup of principal ideals aR k with a ∈ (Z + f R k ), so we may use the notation 
Finally for an element C of H(D) and an integer m, the notation C → m will indicate that m is represented by C.
−qr in Case I, −4m in Case II. In [5] it is proved that for Case I, k 2 (D) contains exactly four subfields of degree 4 over k. In this case H 2 (D) is of type A, B, C with B 
A 4 ,B,C ) is responsible for the determination of specific prime powers represented by ambiguous classes in each genus. Here we shall prove that these fields, composed pairwise, give two fields generated with the aid of the 4th root of ε qr over Q(i, √ qr) and we shall see how the 4th and the 2nd degree power residue symbols of ε qr are connected with the representation of prime powers by classes of H 2 (−256qr) of order dividing 4.
In Case II we shall find sufficient conditions using the 3rd power residue symbol of ε 3q for the representation of some prime powers of exponent e by a class C of H e (D), with C e = I for e ∈ {3, 6}. This paper is somehow a continuation of [5] and is influenced by [4] .
Preliminaries
Proposition 1. Let D be a negative square-free integer with D ≡ 0, 1 (mod 4). Let e ∈ {2, 3, 4, 6}, p an odd prime integer with
But ( e , e) = 1 and so we have
which means that C → p e . For the assertion about e = 4 the reader is referred to Lemma 1 of [4] .
Comments. The essence of Proposition 1 is Lemma 1 of [4] where the stronger part concerning e = 4 is proved. Proposition 1 is a partial trivial extension of Halter-Koch's result to classes of order not only dividing 4. The proof of Lemma 1 of [4] is valid only in one direction for e = 3, 6; the reader may see in [4] that the failure of the equivalence is due the fact that the only integer n having the property: "∀x, y ∈ Z, if (x+y, n) = 1 then (x − y, n) = 1" is n = 2. Also, Proposition 1 deals only with e = 2, 3, 4, 6 because these e's are the only such that e ≥ 2 and Z eZ × has at most two generators.
By [5] and by our assumptions for Case II we have the following lemma:
For s ∈ Z, s ≥ 2, the following hold :
Proof. For Case I see [5] . For Case II we note that L is contained in the Hilbert class field of k which is k(−4m).
Extensions of k generated with the aid of radicals of units
Proposition 2. Let q, r be prime numbers with q ≡ 5 (mod 8), r ≡ 3 (mod 8). Let also w ∈ {1, 2}, and 
Proof. The equation
, where a is an ideal of k 0 and it is easy to see (b has norm tq) that (b) = a and so there is a unit ε of
and so we may extend τ , in M so that
Similarly to the above we may prove the following:
Main results

Case I. Set
A 2 B,BC ) (see [5] , Proposition 4):
where x, y are arbitrary integral solutions of qx 2 − ry
). For this, we need the following lemma: A consequence of the above lemma is that ε qr ≡ −1 (mod q) and thus f q (M ) = 2 and f q (M ) = 1. We may check easily (see [5] , Proposition 4) that
Now, it is straightforward to see that, by Proposition 6 of
A 4 ,B,C (i). Moreover, the symbol u p defined in Theorem 1 of [5] for primes p with 
If p ≡ 3 (mod 4) then
Proof (see Figure 0 below ). First of all we note that f p (k) = 1. Now, when p ≡ 1 (mod 4) we have f p (K) = 1, giving
Moreover, when
ε qr p = 1 we have 
In what follows we restrict our attention to the case q r = −1 where we may get the following theorem connecting quadratic and quartic power residue symbols of ε qr and representation of prime powers by classes of H(−256qr) of order dividing 4. Proof. Since ζ 8 ) , the Artin map induces the following isomorphism (see [5] , Proposition 1):
By Proposition 3 of [5] , for an odd prime p with Figure 1 of the present paper and simple decomposition arguments, the inverse of (B) also holds and so we have proved (1 Figure 1 of [5] ) and thus (2) comes immediately. Also, (2) and Lemma 4 give the first assertion of (3). Finally, by Theorem 1 of [5] and Lemma 4 we have (4) and the second assertion of (3). 
Although things for
Case II. For Case II, we set
) and we apply Proposition 3. Let L be the fixed field of τ . Since 3 decomposes as 3 = (1 − ω)
is the prime decomposition of 3 in K. By the decomposition law in Kummerian extensions, 3 is ramified in M if and only if
is soluble in K. Thus we get the following theorem: 
which (by Proposition 1) gives E → p 6 . 6. Calculation of power residue symbols. In this section we give an elegant way of computing the power Legendre symbols appearing in this paper in terms of a recurrent sequence. The idea is taken from [4] to which the reader is referred for similar calculations.
